It is unclear how antiepileptic drugs (AED) affect cognitive functions. Perhaps more importantly, there has been a lack of accurate tools to monitor these effects in clinical practice.
Novel techniques for acquisition and analyses of functional MRI (fMRI) connectivity have contributed to the characterization and better understanding of several brain networks; these networks have diverse and complex biological connotations in the resting brain and in response to cognitive stimuli.
1-4 These advances will make it possible to study in vivo brain dysfunction related to cognitive and psychiatric manifestations of epilepsies and other neurologic conditions, allowing a better understanding of the underlying pathophysiology and the response to treatment. Normal brain function depends on a complex interaction of structural and functional networks. [1] [2] [3] An organized baseline brain function has been defined in imaging studies as the default mode network, which is normally suspended or deactivated during specific tasks. 1 Deactivations appear to have a role in the reconfiguration of the default mode network according to cognitive demand. 4 Disruptions in these networks in fMRI studies are associated with cognitive and behavioral impairments seen in different disorders 5 and in patients with epilepsy. 3 EEGfMRI studies indicate that interictal spikes interfere with the default mode areas, temporarily suspending normal brain function. 6 Advanced fMRI studies of these neural networks may help to better comprehend the biology of temporal lobe epilepsy (TLE) and its associated comorbidities, including depression, psychosis, and memory and other cognitive impairments.
In this issue of Neurology ® , Wandschneider et al. 7 report a cross-sectional fMRI study comparing working memory in patients with TLE treated with levetiracetam to patients treated with other AED and with normal controls. They studied 53 patients with left and 54 patients with right TLE undergoing presurgical evaluation. Participants had an fMRI with verbal and nonverbal working memory tasks. Compared to patients treated with other AED, patients with levetiracetam showed larger areas of task-related deactivations (also called task-negative network or task-related default mode network). 1,2 This increase in deactivation was similar to the extent of deactivation in normal control participants and was considered a potential beneficial drug effect. 7 Interestingly, the authors found a levetiracetam dose-related response on task-related deactivation in the affected mesial temporal lobe, which was more evident on more demanding nonverbal tasks. 7 Increased deactivation of mesial temporal structures during cognitive tasks has been associated with improved performance. 8 Patients with unilateral hippocampal sclerosis had impaired material specific working memory relative to controls, which correlated with an abnormal pattern of fMRI blood oxygenation level-dependent (BOLD) contrast. 8 The hippocampi progressively deactivate bilaterally with increasing task demands; however, in patients with unilateral hippocampal sclerosis, only the contralateral hippocampus had progressive BOLD deactivation. 8 Direct effects of AED on fMRI activation have rarely been described. 9, 10 Whether these cognitive effects are associated with better seizure control and reduced interictal epileptiform discharges remains to be determined. Showing a dose-related treatment response using fMRI, these promising cross-sectional group data need translation to the individual patient. 7 This article by Wandschneider et al. 7 also suggests that subtle changes of task-related deactivations seem to lend themselves as targets for further pharmacologic fMRI studies, which may prove useful noninvasive biomarkers for evaluating treatment of seizures and behavioral comorbidities in epilepsy. 7 
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